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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a film-forming composition which excels in the mechanical properties of a 
coated film and can effect firing of the coated film in a short period of time and exhibits a very low dielectric constant 
as the interlaminar insulating film material in semiconductor elements and the like. 

SOLUTION: A film-forming composition contains (A) a hydrolyzate and/or a condensate of at least one compound 
selected from (A-1) compounds represented by formula I: R1aSi(OR2)4-a (wherein R1 is hydrogen, fluorine or a 
monovalent organic group; R2 is a monovalent organic group; and (a) is an integer of 0-2) and (A-2) compounds 
represented by formula II: R3b(R4 0)3-bSi-(R7)d-Si(OR5)3-cR6c (wherein R3, R4, R5 and R6 are the same or 
different and each is a monovalent organic group; (b) and (c) are the same or different and each is a number of 0-2; 
R7 is an oxygen atom or -(CH2)n-; (n) is 1-6; and (d) is 0 or 1), (B) a latent acid catalyst and/or a latent base 
catalyst and (C) a solvent having a boiling point at normal pressures of not lower than 180° C. 
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[sia] tmttm+Kifiztsrtsmb'iigiimmnt 
(a) (A-i) Tsa-jaa; (i) v 

Rh (R 4 0) » Si- (R r ) d- 
(R 3 . R 4 , RS&XVR't*. B— -CbUftoXIr^Xt 

SBHK^Sfctt- (CHj) .-"C«#iv*S«rS%U n 
ttl~6Sr, dfiOSfcttl ) A»P>/.e5i¥J:!> 



R'.S i (OR 2 ) •••••(!) 

U R 2 ttlffi<E>*r»£$:^U attO~2<DS»SrS 
■f . ) 

(A- 2) Tffi-j«5S; (2)-e«*l«ft*H 
Si (OR 4 ) s-: R«« • • • (2) 

(B) »ffiftSbl^*SJ:tf»ffifiyfiS«atL<ttv^T. 

(C) ^BET-<0»^*s 1 8 O"C0Lk<O8aiJ«:£#1-*w 
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[gt**i] (a) (A-i) Tfe-AS:*: d) xm 

R'.S i (OR 2 ) (1) 

R 3 b (R 4 0) wSi - (R 7 ) 4 

(R 3 , r 4 , R 5 *3j:t/R«rt: v ra--et*&o-c^-ct 

J:<, WWl»t»l^^L, b*5J:t;ctt. n 
-Tt*ftor^^Tt>J:<* 0-2(OS^U R 7 « 
KSIK^Sfctt- (CHz) n-T-^^tb^S^Ux n 

d»o*fcfi"i ) frbttzmxv 

(B) »fittB^^J:^»ffitt«attat>U<ll^-f 

(C) ttE-e<D»j£# 1 8 ot:K±^^ij«:**r*c 

[it** 2] (D) *JETO»A*1 6 Ot:«T<0» 
SiJ^r $ & 5 r i trtttt t-f SUM 1 SSttcoJBI 

[SWW-3 ] (B) A#<DVLmttetK (A) 1 

oossas (^^iDTk^Sffi^feftS) i:^ito. o 
o i~i o ssft-efc set t -r s »#s i sett 

[»*«4] (o ja»*s#«r/U3-/K ^y =- 

XffiH^6Btf ^6 r fc «r*M»fc i lEttOJR 

imx&s] t&m*<o (c) dt#i (d) 

Stetf, (C) : (D) =5 : 9 5-5 0 : 5 0 Utt 
ft, (C) (D) ^=10 0) XhZZtZft 

»tf filWWT 1 EttOlOMURajMlk 

* > WB»**r6fls*«*5J:tf *) y /p*fi 

«W6 r i i: 1"<5 SI** 1 SB*c9JgS&fcB*Si£ 
[HI** 7 ] SI** i - e ettomgdMira*** & 

[00 0 1] 
[0 0 0 2] 



U R 2 ttlffiO#SS£^U attO-2<0»»S:« 
i"o ) 

(A- 2) TE-** (2) -C«$ttftfls«« 
-S i (OR 5 ) j-c R 6 c ■ • - (2) 

fci^y* (S iOz) R*s#ffl$ixTV^ 0 *L"C* iS 

SOG (Spin on Glass) flgirP^tfix 
10 5f h77/U3^'>7^to^»i^lr^i:t 

[0 0 0 3] -tC-C, 8 120 

20 mnnammt tt\ * 9^W0«iM(&jft 

tt, SbMfcMK<. B^9s/^ttK:«*Lfc*«*SHt^ 
i fc * B 64 fcL-C* 9, *^**f4. 

30 [0 0 0 4] *fc, WO9 6/0 0 7 5 8«^«Ctt, 
[0 0 0 5] SS>I^ 4MII3F3-2 0 3 7 7#4&*C 

[0006] t*»u ±.&<o£?\z>'7>ik&yi\z^? 
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[0 0 0 7] [0 0 0 8] 

l&m&fmLx? t-tzmm) ±&mm& (a) (a-d tbhbw; (i) x-mztizit^® 

■ zMfri-zjtft<nmj&immi&mz®L. $e>i-i^u< r'.si (or 2 ) ^ en 

#«c«v«*^t-Jimi6aBM*t»t^r*ct r. ) (a- 2) te-«* (2) vmztizit 

R 3 b (R'O) s-b S i- (R 7 ) d-S i (OR 5 ) z-c R 6 c 
(2) 

(R 3 , R 4 , R 5 :fcJ:tfR 6 tt. H-nSiot^Tt) 10 h^/>7y, fh7Xh^'»7^ fh7-n-/ 

«t^ttl«^#ttaSr^U b*5j:tfcf4, pjK*5/->?^ 7^7- i s o -:/n#*->t/7V. 

(CH2) .--C8$*l££<r:q%U n *>7^. fh7-tert-^h^/>7^ fh77 

ttl~~6£. dttOSfcttl £^-f 0 ) d>fc»fit54> W*Jf ; ^A h y > h*Cf7^ ^ 

(B) »fittifttt«*5J:t5»ifiEi4^Stt^t>L<«:v^ hy-n-^h^y, >f/^JI-sec-yh 
tlti*-Jj ^»7^ /f/Phy-tert-y^-»7^ 

(C) *ffi-eo*j«C*5l 8 0ta±O^i|«rttt5C 20 >\ xf/Phyxh^>v/7V> xf/Uhy-n-T'n 

[0 0 0 9] e c-^h^7^ xf^hy-te r t-/h^ 

[38SBG>SIJ6*>«IB1 '/>7V, aifvuh!* 7x;^i/->7^ fn/Uhli> 

[0 0 1 01 (A) J5fe# h^>>y^ fxvH>y:x h^>7^ f =A b V 

(A- 1) -n-7'D^v->7X fcfx/Phy-i so-7'o^ 

±E-«* (1) Kl*3lr^r, R'ttJCtfR'OlffG)** If^yuhy-n.-^ h*S/i/9^ 

atLrtt, r^^/us, ry-/wg. ry^s, hy-sec«^h^»7^ m/uhy- 1 e r t 

Ui?A'*&t!t:1Hf6Zbt*-C*&. Htt* -^h^r^>7^ fx/Uhy7xy^7^ n- 

(1) fcjav^T. R^ltf^^TKS. #l:7/W^/US 30 f/U h y * h^rv^v-yVs n-^n^hyxh^ 

*A-S<>: LTf*. ^Ag. T'Df/l/S, ^ . n-T'oe/Uhy-i so-yo^7^ 

^A*&Jf#*rf&tU #*U<fl«*ftl^-5-C*> ntVuhy-n-/h^>7^ n-^nfcT/l^y- 

r^b^T/^Sfia^-Ct, ^ftL-C^r^J: sec-/^'/>7^ n-^e/^y-tert 

<, $e>lw^m^7yl!5^4^^Sft$ixr^T -^h^v/->7^ n-:/cifc^hy:7xL/*v->7 

t>J:V> 0 -»* (1) fcfc^T. ry -^SirLTrtt, i-T'af/bhy^ h^»7^ 

7^-/1^ ^/t-y^-^g, ^tvy y at h^CfyV, i -7'nfcVuhy-n-:/ci#*S' 

^dd7xx;|,S, ^n*7xx/Pg, i -7"a tf/U h y - i so-^c^^^ 

*B7*=/ua4if«r#lf5rt^-e#6. V. i-7'p^hy-n-7 r h^7^ i-^o. 

[0 0 1 1] (1) -c*SiiSft*4h©*ft:«4 40 e^hy-s e c-y h^>7^ i-r/ntr/uhy 

LTtt, hy>h^>7y> hy^h^v^yV, h -tert-^^'»7^ i tT/u h V 7 *J 

y-n-T'ci^^^v'7^ hy- i s o-yo^> ^-/>7^ n-^hyy h^»7^ n~7? 

*>7>, h=¥v'v'7^ hy-sec-y 7Uhyxh^>-/7^ n-^hy~n-^D^ 

h^»7>, hy-ter t-^h^'^^y, hy i/if9>+ n-^hy - i s o-T'o^'W 

^-/>7^ 7/Wtohy>h^>7^ V x n-7 r f/H-y-n-yh^>'>7^ n-^A 

tohyxh^»7^ 7A2f-o hy-n-T'ci^ hy-sec-^h^^^ n-^hy-te 

h y- i s o-yn3K^r'>'>7 V, rt-yh^^>7^ n-/f^hy7x/^yv/7 

7A^-o hy-n~/h^>'>7^ 7/W2t-cr hy- s V, sec-^hyn^v">7^ sec-^ 

ec-^h^>'>7^ 7/^nM-tert-^h yU- i - h l J * b* i/*>7 > % sec-^-F!)- 

^•>7^ 7/^DH7x/^7^f^7> 50 n-^D^^r^v-yV. sec-^'M-iso 
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--Jutf^si/yls, sec-Zf/l'-hy-n-yh 
%-i/i/y >\ sec -7*7Vu- hV - s e c — 7* h^'> 
•>7>, sec-^-H-tert-^h^ 
yy s sec-^-hy7xy^>7^ t 
fvWhy > h*v">7>\ t-/f/^yx^'»7 

t-yf-yWhy-n-7'oiK^e/^7^ t-y*y^ 
/i'h!i-iso-7'D^'>7^ t-y*yvUhy- 
n-^h^->7^ t-^hli-sec-yh^r 
■»7>> t-^MI-ter t-^h^'>*>7 

t-^h!)7xy^>->7^ y^n/u k y 
h*->->y>\ 7x-;u h y ^ b^-y-yy y, 
h y-n-^PzK^r*/'>7^ 7x=/uh!)- i s o- 
T'n^v'v'y:^ 7x-;l/ hy-n-yh^v">7 
V. 7x-/Uhy-sec-^h^'>*>7^ 7x^;U 
Fy-ter t-/h^>7^ 7x=/Uhy7xy 
^•»7^ f-/Why> h^r'»7^ t*-/Uhyx 
^•/>7^ y-T %J-?o]£fi,Y9* b*isi/y 
V x y-T;;^ tf/uhyx h^r^>7^ v-^y 
^K^oe/^y^h^^^ y-^y^K* 
v^n V/UbV^b ^rv">7 y - h V V a a ?n f 

j\, h y * b y -hy7oo7'De;uhyx 

Vt+frV* h^rt^y^ 5?X* 

y > x i'tf'/l'-i/- i s o-/o^'/>7^ v?;* 
f/P-^-n-y^'>->7^ i^7VU-i?-sec 

>y ^f/^7xy^>7^ b 

— n — T'nd^v'v'y ^ C^— i so— 

JiyvU— v 5 — s e c-^^'>'>7^ Jfcc^vU— i^— 
t e-r t— i/3L^A'i/'7x.S *r*y*yy 

e/Uyx b ^-n-^Df/l/-v;-n-7' 
d^->->7>> i?-n-^B^-^-i so-yn 

>\ v>-n-7*cr f/l — ^7xy^/>7^ 5?- i 
s o-T'uV/V*?/ h^'>7X 5*- i s o-T'nf 
/Uv?xh^7^ 5*- i s o-^n^/W-^-n- 
T'DxK^ri/^y^ i s o -^n fcT/U-i/- i s o 
-^^7^ 5*- i so-^D^-n- 
y* ^*>*>7^ S*— i s o — :/n fcVu— i?— s e c — 
y* b*cyi/yy. is— i s o -y*n tVU— t e r t 
y~ i so-yn^-^-7x; 
^•/>7X ^-n-y*yvUv*X h*>>y>% $*-n 

^o^-»7^ v^-n-^^-v^-i so-^o 
#*>->y>\ '>D-^-^n-^h^'>7 



> x v?— n — y*fvl — S/— s ec-^h^>'>7V> 
-n-^-^-tert-^^'»7^ v>-n 
-/f/P-^-7x/^>7^ V- s e c-y*yvU 
h*v">y:A i/- s e c --?*-JU*Jx. b^isi/y 
V. v?- s e c-yf/U-v?-n-7'P^v">7>'> 
i/— s e c — y*yvU— v*— i s o — y*ciztf3r *»7 >\ 
^-sec-^-^n-yh^>7^ V- s 
e c-^yVU-^-s e c-yh^»7^ 5*- s e 
c -^/U-^-t e r t ^'/>7>, v 5 - s e 
10 c -/f;U-i/-7x/^r'>'>7^ y-tert-7' 
yvUi^ b^y-yyy, t e r t -y*yvUS^c 
i/'>7^ i^-ter t-yfyV-^-n-7'D^'> 
>y V. ->'-tert -r/yvu-v?- i s o -:/njtf* 

y V x i/- t e r t - /f/^^- s e c - T^h^ri/v' 
7^ t e r t -yf/U-^- t e r t -7* h3r*> 
>y^. v?-tert-^-i?-7xy^/>7 
y, i/y b*yisy>, v^7x^-^-x 
h^>7V, v^^/U-^-n -^n#3r->->y 
20 v?7iX:/U-v?- i so-7'd^»7^ v*? 

3i v?- n h y >\ £/7*-/U- ^- s 

ec-^h^*>'>7^ ^x-yiz-^-tert-/ 
h^>'>7^ S?7xx/Ui?7x;^»7ys v^t'x: 
/Uhy>h^7^ 7-T^7'D^hy>h^ 

i/^y, y-r^y^e/uhyxh^^^ y 
-^y ^K^of/^y x h^^>y v. y-^y 

^K^rv-y*D^hyo:h^r^^y^, y-hy7no 

hyxh^>i/7W^; &anif* 5, 

30 -l<tt, fh7yh^»7^ fh7Xh^7 
V N r" hy — n— y*n/K3f v'v'y ^ x x hy — i so — 
7"0^'»7^ 7F77x/^'/>7^ /yVl^h 

y^h^tVCyV. yf/H^yxh#^>7^ yf/i^ 
hy-n-:/n#*v'v'7>\ ^f^hy-i so-y 
n#*->2/7^ in^hy^ h^7^ ^tyvi'h 
yxh^v/7^ l^x/Uhyy h^r*>'>7^ t^xvU 

y. *y* yvu>oi y ^- >yy y. ^xf^F*-/> 
40 y^ x v^^/u^cr. b^y^yyy, i/y^-j^y* 

J tY^ytyyy, h V b*isi'y % y. b 

D^ju*;* Y*i/*yy-y, vy^jv^j^b^y 
yyy. b V 7xx/R7^ b*-yyy>. hy7xx 
/^yx b*yyyyXfrZ>. Ztibtt. im*>Z^I± 
2 Sa±S:ffiJ#lc«« LT t <t V \ 
[0 0 12] (A- 2) 

±te-iftxt (2) izto^Xs imvfim&kLxtt^ % 

OHBSC (1) tfS]«^«S^f6rir^-r#^ 0 
so -jftS (2) ^R'-Cfc^fa^&gct ur 
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tfbZbWZZ. -Jtt5£ (2) C0?*>. R'tfKMK 

1^ 1, 1, 1, 3, 3 *y?t Y*ci/-3-*?- 

/Uv?i/D^fy, l, l, l f 3, 3-^x^'> 
-S-^fvt^S/cidM^ 1, 1, 1, 3, 3-^> 
^> h^r'>-3-7x^i/^P^ty, 1, 1, 1, 

3, 3 — •y^^-/-3"7i^->oHy, 

1, 1, 3, 3-fh7^h^-l, 3-v^fvUv? to 
yv*c?y. 1, 1, 3, 3-r Vy*- V*y- 1, 3 
-S^*vUiH'P*+>\ 1, 1, 3, 3-fh7^h 

3-i/7x u 3rtf- >\ 1,1, 3, 
3-7h7^h^>-L 3-3*7*=/l'$H'n*"0" 
>\ 1, 1, 3- 3, 3-hU^^ 
/Uv?v-a^y x l, 1, Z-hD^h^is- 1, 3, 
3- H^f/^P^fy, 1, 1, 3-hy^h^ 
3,, 3- h y 1, 1, 

3-hy^h^->-i. 3, 3~hy7x-/wi;v/D^ 

1, 3-^;* h 1, 1, 3, 3-fK7> 20 

*5-)Wy*yu*^y, 1, 3-i^h**>-l, 1, 3, 
3-r Yy^^/^y^^y. 1, h*'>- 
1, 1, 3, 3-fh77x^->n^t^ 1, 3 
-ifcc h^rv'- 1, 1, 3, 3-rh77x^i/P 

V, 1, 1, 3, 3-fh7> h^rv"-l, 3-i/*T 
fV*s*/u*^y, 1, 1, 3, 3-f h7^h^>- 

1, 3-i^^^/U^i/n^^ 1, 1, 3, 3-fh 
r^h^-l, 3-^7^-yUi/v'n^r^^ 1 , 3 30 
-v^h*->-l, 1, 3, 3-fh7^f/^>P^r 

1, 3-i^h**>-l, 1. 3, 3-fh7^ 
f;^'>p^rt^ 1, StWH^-I, 1. 3, 
3-7h77x-^->PHV, 1. h^S" 
-1. 1 , 3, 3-r hr:7^/Uv^a*tf-Wjr£f 

*>^>7^ ^^rf-^i h^r'>'^y7^ ^^t7x^ 
1. 1, 1, 2, 2-^V*^ h**>-2 

-**7I'5H'9>\ 1, 1, 1, 2, 2 :^*3ih* 40 

«>-2-^f/^7^ 1, 1, 1, 2, 2— 

^ h^>-2-7x^>7X 1, 1, 1, 2, 2 

-^V^j. h*->- 2-:7^~/lo?->r>\ 1, 1, 

2, 2-fh7^h^>-l, 2-^W'>7^ 
1, 1, 2, 2-fh7ih^>-l, 2-3*>*vU5; 
->7^ 1, 1, 2, 2-fh7^h^>-l, 2-v> 
7x=;^->7^ 1. 1. 2, 2-fh7Xh^>- 
1, 2-^7x^>7>, 1. 1. 2-hV*h* 
is- 1, 2, 2-hyyf/W^7>> 1, 1, 2-h 
y^^-l, 2, 2- M^fvl'i*^^ 1. so 



1. 2- MJ* h*5/-l. 2, 2- hy 7^-/l^> 

yy. l, 1, 2-hy^h^r^-l, 2, 2-hy? 
x-zU^^^V, 1, 2-i**h*V-li 1, 2, 2 
-7h7^f^i/7^ 1, 2-*y=- h*y- 1, 
l, 2, 2-r Yy t^^'yyyy. 1, 2-v^ 

1, 2, 2-7h7 7x-/^ 7 ^ 1. 2 
h=^>- 1, 1, 2, 2-7h7 7xi/U^7 

yttZ*. -text (2) Mptr 7 ^- (CHz) d- 

S/JJiu) **y, XX (^^f-^ h Crisis V/i*) 
y. Xx (^S-V-y ~ /*y. X* & 

* Y^yt^fryVfr) tty. XX (*y=- b*->^ 
/u^y/u) XX (^y h**>7^-/U->y/U) 

(^h^r^^^^^y/^) *$*y, X 

X h^i^^/^y^) **y. XX 
v^^/Vv-y/u) tr* U Y*yi>y~-fry 

y/w) b-^ (3LY**yi>7*-^y})fr) 

y s xx h^-yiy])^) *-$y, xx 

hj-jc h*>">y /u) >\ tr* (^*cVy = y *ci/y 
y/w) rc^>- x h^v^^^/v*>y/u) 

p< Y^ryy^^y})^) =.*y. XX &=>h*i/y 
^=L/ui/}) /u) x^y, \C7s Y^-iy^y^^^y}) 
jv) ?L$y. xx (=tL Y**y*y* s }-fr*yy ^) =*-*y, 

xx Y*yi?y ^-/^y-y j^) x-fy, xx (=^y 

^^7x-;^>|i/l') ^9 y, 1, 3-f* (^** 
^Y^r"yiy]);v) 7n/<y^ 1, 3-fcT* (—^ai h 
^*>->y/U) 7'paV, 1, 3-t^X (^^f*7*/^r 
♦>^y/U) T^n^^ 1, 3-fcT* (v?t« h^r^f"^ 
->y/W) T'd^^ 1, 3-f^ (^h^r^^'> 
y/U) 7us<y, 1, 3-lT^ h^->7xx;l/«> 

y/u) i, 3-f^ (i^ai Y**y7 ^-i^y 

y/U) ^n/O v 1, 3-ir^ h^rv^^^^/^>y 
yu) /p/<y, l, 3-fcr* (=-Y*i'*y*3 L /i'yy 
;U) 7a/<y^ 1, 3-bT^ h^r^7x-/Wi/y 
/W) T'n/N-^ 1, 3-f^ (a: h^rv^^^^-^^y 

^^rf-^ ^^Y^y^yy 

y. ^f7x-^rv/^>7^ 1, 1» 2, 2-7h 
7^h^r^-l, 2 -^^^7^, 1. 1, 2, 
2-7h7^h^-l ( 2-^^f 1 /Pv ? '>^y, 1, 
1, 2. 2-r h^'>- 1, 2-i/y~~jV*/is 

yy, 1, 1, 2, 2-r Yyx- h^v/- 1, 2-^7 
^/Uv^y >\ l, 2-> ? >h^'>-l f 1, 2, 2 
-7h7>f^7^> 1, 2-^ 1, 
1, 2, 2-7h7^f/^7^ 1, 2-v^h* 
>-l. 1, 2, 2-7h77x^>7^ 1, 2 
-v** h*">- 1, 1, 2, 2-7h77x-/U^>7 

V^Y Crisis DM *#y. XX Y*is*7/\'i' 
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y, tr* (>>y b^'>y^^j^>!)/^) y*v, tr* 
(«;x^'>7x^^yy^ y*v, tr^ (y h*«> 
v^/uv'y/iO y*>\ (^h*->s^7vi->y 

/U) y*>\ -If* h^r'>^7x^U'>!l/U) y* 
y, (x^^7x-/k>!l^) y*>£\ #* 

(A) *g#4LTtt. ±12 (A-l) tiLfrtsXtfi (A- 
2) ASK fct<tt^1Vu**-ar*«*\ (A-l) fig 

(A- 2) *^tt*il-PiX2aa±ffl^-5rt 10 

[0 0 13] *»MIC*5^X. *D7K^»tH. ±15 
(A) ^l-^*ix5R 2 0-S. R 4 0-S. #J:tfR 

l-SCfcT**. #»Wfc*3^T«*fcf4 (A) &&<o 
mTkjffiVonisy S -/U&tmGLX S i -O-S i& 

**; (a) /s»oap*5WWi^«)ji*T«&»** 

14, 1, 000-120, 0 0 0.#£L<f4 

l, 200-100, ooogfi-ea>£o 

[0014]*fc, (A) jft#*ftl;ic£fe ft^K^d 

Lttt, &m*u-Ht'£y>. mut *T»& 

te4LTf4. «;tff h*i" *J (Tir^/urir so 

y (r^^r-ferh^-h) M-n-/h* 
h) i ir* (r-fe^/ur-fe 

h**— h) i^-n-^^'W (71r?vu 40 

r±bi—b) s e c-yh^>- tr* 

tr* (rtf /i^r-t ht- h) ^ey^h*^- 
hy* (r-fe^r^ k-*— b) f-*>. */-n~? 

y-i-:/cr#^>- hy* (r±^-/ur± bi—b) 

i—b) *;-sec-^h^>- hy* (7 

•fef/i^rtht-h) ?-*>\ *y h 
y* (r-t^^r-tbi—b) fh7^ (r so 



bi— b) ^? x y, hy^h*->-^y 
•*y (i^/ur-fe hr-fe-^-h) hy-i- 

-futf^i/.*; (xf/urt h71rx- h) ^^v. 

f-*:^ hy-sec-/h^y-^y (xf^rth 

7-fcr-h) >y-t-^h^'^ (^ 

/ur-t h7tf - b) S*-n-7n#*i/ • ^ 

tr* hr-tr- h) ^^v, 

*J- s e c b**s • (^/ur-t hr-fex- 
h) v^-t-yh^-^ (^^/ur-fehr 
tr-h) ^ty. ^ey^h^^- hy^ (xf/w7t 
hr-fe^-h) ^*>\ ^y-n-^nzK^->- hy^ 

(ji^/UT^ h7tr- h) ^^V, ^ey-i-^ozK 
^r>>. hy^ (xf/u7th7tf-h) ^ey 

i?>-, *y-sec-y^v^ hy* (oc^/ur-fe h 
r-fe^-h) ^^v, *j-t-zfb**y hyx (3i 

irhrirx-h) ^ey (r-fe^/ur-th^- 

h) hy^ (^/PTir hT-fe^-h) fJ^ 
(Tirfvurir h^*- h) (^^/ur-fe bTIZT- 

b) <?*y. bv* (rm L /i>T*t b-r- b) *-y 

^/UT-fe h7tf- h) ^^V. ^Of 1 ^ V^rU— hib 

hy^h^->-^y (r-t^r-fe n— h) 

-fe h^— h) >?yu=r^^ix % b } J - i ~^D2K^r-> 
y (T1??vur-t?h:f--h) = hy-n- 

^h^'>-^y (T-t^T-fe bi— b) v?/u=r-r> 
A. hy-sec-/^y^; bT 

-h) hy-t-^h^>-^y (r-fe 

f/V7t ht-h) ->3x^, v?3ih^r*>-^ 
(T-fc^/UT-fe bi— b) ^/U=z-r>A % ^-n-T'o 

i -yojK^rv' • tr* (r-t^/wr-fe h^-» ^ 

b) v?^=i = *A N v?-sec-^h^>-^ 
(r-fer^T-t: h-f- b) ^=2=-^^ *y-\-zfb 
XX (T^f-frT-tbi—b) Vi^-t^ 
S*b*~>- bV* (rm-A'T'tbi—b) *yj\>=- 
!?A X ^y-n-^n^^'> • hy^ (Tir^/UTir h 
^--h) ^/u=3nrjrA N ^ey-i-^ci^^v- hy^ 

K^rv^- hy^ (T-fe^/ur-fe h-*— h) i/fr^-V 

a, ^ey-s e c-^h^^y • bV* (t**a>t* b 
i—b) v?yw=in^A N ^ey- t-yh^>- hy^ 
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(*3-;uT± hrtf- h) ^3^^, hy ^7ff^Dyty, t*f*n* r 

/u=i^^a n hy- i -:/n#*->- ^ey (^/ur-t r £^t#* 0 SiSWISt LTtt, Wxtfr^^r, 

hnrr-h) -^3^^, hy-n-yh^ri/-^ *mti-h!)t** &mt*!)i>A* *8Mfc'<y*JS 

=»-*^ hy- t-^h^^-^ey (^/urirhT <. J: 9#£L<tt^*v*u-MbS^ .**»*:* 

tr* (xf/P7t HTirx- h) v?- i [0 0 15] ±fStt«<D«/B£fi (A) (^^HItK 

-^o^^i/. (zn^/ur^ hx-tr^- h) v?/u= Mm&vo&n) (Dztiz'thi ooasas^ur, a 

^-n-^h^r^ • (^/ur-fe hr-fer o. ooi-ioiitt, #*u<rto, oi-i 

;y-r* (i^r-fe hTirx-h) = ^l*5MR3*"C*iifVCfcj:i,\ 

/ih^ri/. hy^ (^^/UT-fe h7tf- h) '//^ f 0 0 1 6] (B) fifrft 

=*a x *y- n -^n#*^. hy* (^^/ur-ferh *&w<nfim mt^mm^xmwt' 

(^f^T-thr-fc^-h) VjVzi^^ *y- 20 LTtt. fl^tf]RHk»±M«Jt^X^±»Jft^«r 

n-7h*S" hy* fccTvWT-fc hTir^- h) 5^ #»f S£ t*-C#*. »iM6**Jtt, JI3T5 0-4 5 0 

=xx^j> x ^y-s e c-y^->« hy* fcc^vur ^L<H20 0-3 5 Otl:»t^:i:l:J:D 

th7tr-h) = ^ *ry- t-^h*^- &£3§£t-3te^T*&9, -<v/^ 

hy* (^^/ur-t yt-zt— h) x h r^v r^-^Ajt, ***~*i*j&fc^<a 

(7tf/u7tht-h) hy* o^/urir hr-trx [oo 1 71 ±i5^/^*=«>Ajto*flc«fcurtt. 4 

- h) v?/ur3^r>A, f* CnrfvUTi? h?"— h) f -7t h7x^>f/U7/i/^i)A ^-y-y/u* 

* (zL^/ur-t h7tf - h) >vu=^£i^ hy* n/yf^- 4-rir h^^xvi^y^vw* 

hy* ta^s^a* hy* ^^7^n7/f^-h^ ^y^/u- 

K^UTtt. ^^fffi^^ T'oWyK, ^^v^ ;v**ci/) 7x-^^=^ 

y8> 7^*v^ v'^^K, ^^v^. ^f/i/-7ny -x^f-^/uai-cir^^- h^cif 

& x T^-try» % iSftft^K, HR. ^yy (0r/W^r/^^x:!>AJe;^<^^-4-fc KD^y 

hit, r7=¥KVR, 2-3Lfvi^*Hj-y 7xx/M^/U*x^ ^^rf-^/Uaho r 

^u^vR s ^f7i)ys, yy^ ^-h. ^>-4-t Ko^as^f^. 

n^g x ^db^ hy^PD^ iy7^tn P7yf^-h, ^^-4-^ h^>7x-/M 

=¥S^ ^cr^R, ^/^VS. 7^/UR N ^jVTsfV-fr^Jx ^t7/UtD7yf ; e^-hx ^< 

i/^ x fn-/K ^7^ ea y i^y, f-iyv? >N^t7/WtD7/^-h, 4->h#^y 

e=y^, hy^f-/wr^^ hy^^r^v. ^/p-4-t KD^->7icx:/wy^/^/u4x-^A — 

*y^*y-/urs^ ^^y-zur^y, ^y^/u ^^/waj-n*^^*— h, ^y/>fyk>^h, 2 

^y^i^y-/ur^ v. ^y^f/^x^/-/w7$ 50 -ihp^^h'>^- K tiW^si/fr^jv-fc- 
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[0 0 18] i/^yVrjV- ^—iVTsiV 

-4-fc: Kd^*>7i=/^/U*-[)A ^Z-V-y/i'* 
d^7x-K 4-Tir h*fy = -A'iS'Oi?A'X 

h *i/y=.—/l'X/l'fc=>9& ^^rfy/vir 

— K 3 - ^ f /l'- 4 - 1 Kn 5 - 10 

t e r t --/^/Uy ^—AsX/^—V J* ~**c^7 /V* 
p7Vf**-h, h^v^V^/U- . 

4-fc: Ko^'>7x^;^ = l)A ^^-th^/u^-n 

4-fc Yu**yy aL^frt^/V*;^—?? J± ^ 
^t7/l^tn7yf^- K p-^nn/<y^-4 
-fc KP^*>7s=/Mf/^^-!>A ^^rih^/U 
^-n/jN^7ct— p h DXyi/;P- 3 - > f /U- 20 
4-fc KP^^7s=/Mf/^*=!>^ 
/Ptn7>'f : e^-h> 3,5-^od^^-4 
-fc KP^i/7x=/l'^f/^^=^ 

^07^^-^, o — * oa^y^/u- 3-^oo 

-4-fc Kd ^">7x^^ f ? A ^3rlJ- 

[0 0 19] ±&'<>S7T % S=i?±&<OM e #Wb ur 

^/u^p**^- k a-^^/^/fryy? 

A f h77/Wto^U-h, 3- '(p->h*^ 
■^/U) -<y/f7/y?A ^t7/^n7yf^ 

A ^f7/Utn7yf^~h, 

60 ±EK^fl8iW8±#JtL-C. 2, 4. 

4. 6— r h^/B^S/^o^t^ ^^^-C# 

[0 0 2 0] rttb^3*>, 4-7th^7x=/Uv? 
y^A-JX/U2fcn£A ^f7/Pto7/^-F, ^ 
yv?/u-4-t KD^->7x-/Mf/^/^=^ 

/\"<l/ vvM 3vU*/W2fr ~ £ A ^3rtf- y JV^r n T V ^ 
K ^y-^-4-t Ko^>7i^/^ 
= ^H7/Utn7Vf^-h, 4~7th^r 

K 7/y !>^^t7 
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bOrtfJEftiLTfJU +>'*>f K SI-L85, RJS 
I-L110. BSI-L145, HSI-L150, 
I^S I - L 1 60 (SfflMtt* (tt) S) t*Z&mi 

[0021] *«WT«v^^*»aEtt»lH8*»fi. 
i#l-100mj, fftl<ttl0-50mj^ 

K ^7*-/U3-K=^euy^ 
**-K ^7x^3- K=!>A K^Myf^ 
/UjJ>*- K i/7x^3-K-?A/t7/i/ton- 
:/*>;*/U2fr*-K fc** (4-t-^7x=;U) 
3-K~£A hy 7A^tB^y^W- K fcT* 
(4-t-7 r f/i'7x-;u) 3-K^^FfW^y 
i?V*ynMt— K tf* (4— t-^7x=» 3 
-K=!)At7^l'y^^-h, fcT* (4— t-y 
^/U^ain/U) 3-K^^^t7/^07yf^ 

— K V* (4-t-/f^7x=/u) 3- K^^^y 
t7/utnn-^^M-K hy7x-/^/U 
h y 7/Utn>^y7;^- K h y 7x= 
Jx^*-tf-7 7Uto7yf^- k h y ^ 
^r;/U*yU3fr^£^-t-:7* U-V*^**— k h y y 
n/u^/^^; t7;utP - n ~~Zf9 
K v?7x^ (4->^/W7^-A) 
y ^/M-p^^A**- k ^7x=/P (4-7<h 
^«>7x^) ^* = ^M)7/^ti/^y^ 
k (fc Ku^ri/7x^U) 'O'if^fvU^/U* 
K/HnV;*/M^— k p^**>/M f-fr 
(2— ^-^rVi/^ P^^ri^/U) ^U*^^hy7/Ut 
p * k v^v^p^^-v^ (2— ^^-y 

S^cs^iz/lO 7^i^H7/l'3rP>^y^ 

£i» hy7/utn^^y^4- k *Jy x.—zv 

B-Y-v^^y^vT^^-v. hy7x 

=/^/l/*=^^y77- ^/U**— k (4— fc K 

p^-->7jc=/v) ^y^yf/u^-^Ah/^y 
k i—f7^/u^y^/v^A*=^^ hy 

7/u^-p^^^^/w*^— l-t7f/w^xf/^ 
h y 7/^o^ ^ y^M^- 4— i/7 

s — i —t-y*ffr*y* h y yjv^u } 

*/U*nr>ix hy 7/>*n>^X^A**— k 4—^ 
fvU- 1 -^7^^^ f ^7/^ = !> ^ h y 7/U^-p 
^^/Wrf^-k 4->7;-l-t7f/U-^x 
^/U^/l^*^^^ h y 7A3|-p^^>^/^*- 4 

— n h p- l— tytf-jvy^ffV^fVib^t;}* h y 7^ 
^p>^V^/w*^-h, 4-^f'A-l-^7f L /U^ 

hy7/^o^^y^/^- 
4-fc KB**y-l-t7f ^fWA^*s^A h 
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4—3-^*^-1-1-7^^ h7t Kn^-3i-7* = !> 
ixh]j7;Vtoy^y^^-hx 4— * h*">* h 
1 — h7t Kp^*?^*^ hy 7 
yU3j-n^^V^/U^^— K 4— ^ h*S^ h*->- 1 
—ty^/^T h7t KpW7* = ?A h D y;v*u* 
*;y*yu**-k 4- (1 h*v^ h*-» -1 
—ry^frT h7t Koft7x^?A hy 7yU^|-D^ 
*V;*yU**-k 4- (2-^ b*is) -1 

—ty^iv^r h7t Knft7x-^ h y y/u^n^ 
*v;*yu*.*— k 4-* 1 
h7t Koft7x=^ix h y 7/W2ha^ 
*>-;*yu**— k 4 h ^r^/^^/^^y- 1 

—ry^^T h7t Koft7x=?A h y y^*-*/ 

* V^yUzfc^— h, 4-n~7'c2 3K : ¥^/^— yU;*-* 
>- i —ry^fry- h7t Koft7x-r>i, h V 7fr 
jruJfl'X/l'fr*— h. 4-i-^n^^;l/^ 
1 — fy^J^T- h7t Kn*-*7x^£.& h 
!)7/utD^>y^*^-h^ 4-n-^h^/wtr 
=i/V3d-*->- 1 —ty^T h7t Knft7x^!)A 
h!/7/^D^^y^/^-K 4-t-/h^r^ 
;^n/^'>-l-t7f/Ufh7t Koft7x- 
^7i^ h y 4- (2-rh 

7fc KD77=/^y) -l-t7f/Ufh7t Kd 

*f*y3L-$Jx \>V 7/utn^^y7/^- 4- 
(2-fh7tFof7-/^y) - 1 -i-y^-J^T 
h7t Koft7i^^A h y 7/Utn>^y^M 

— Kx 4 ->iyy>t^y- 1 - t7f ;Wf h 7 t Ko 
7*7 hy y/u*a*#>x/i'&*— hs 1- 

(^-7^T"feh^^) Th7tKoft7* = W 
h y ^yi^p^v^yi'**— h^^^&^ftft 
^^JS;7zc^;u-^ (hy^oD^f^) - s - h 

yr^A ^ h^>7i-/u-^ (h.y^pp*^ 
- s - h y r s»^f // >^fflb**x3iat 

»4*J*;i. 2-t7h^;^7v?K-4-^ 

=yu*pyh\ l, 2-t7R;y^r^K-5-7 

/W*r:/^Dy Kx 2, 3, 4, 4 r h7^<^/7 

xyyoi, 2»t7^^/>"^K-4-^*y 

#JS;4- hy ^7itS//^/l'*^ >*>f/U7xt 

^^mt^m^msk^nm ; ^^/^ v h -> 

k en^fo— /KOhy^ hy 

— K — h n^V^/V- 9, 10-i/xh^->7yh7 
-fc>-2-*^**- h. hy7/Uto^^>^*= 



/Ufv'y'P [2, 2. 1] 3- 
v?>tr/Ws^^-< ^ h\ N-t Kd^^vW^; Khy 
7/U^-o^^^^/^^~ 1. 8-t7^W/^# 
;^y8>{^ Khy7^D>^y^/uM-h«W 

[0 0 2 2] *feS5ie»fiEtttSSttjitH:^«EiS<0$lJ»lC 

t Kr^^ 7h7^f^^T;^ h/ujov?r? 
y x e^r^y ^7 ^t^Wh7T 
* v N 7^^7, ni^/ur^v. 

20 [ [ (2-- hp^y^/v) #/v#=./V) y^ 
^r^v. [ [ #yu# 

n/u] /oW;y, [ [ (2-=ha^yy» * 
#yi^~/u] -s^y^T^, [ [ (2-~hP 

*< % S*JM ^yP/tf-yU] y^n/s^y/U7? 

>\ [ [ (2-^hP^^/H t^ry] ^jUtf-fr] 
7-l)y, [ [ ^7/^ 
n/u] e^ys?"^ [ [ a-* 
•>] */nK=/u] ^t^f i^^r^^ C [ (2- 

so 5 >\ [ [ (2-=ho-<i>^) jAaKs 

/v] h/ux^rs^ C C (2-^hp-<y^) * 

y7;yv?7x-/M^y, 
yi». I [ (2, 6-^hp^yv?/u) ^ 

/U^/W] [ [ (2 X 6-^hP^ 

[ [ (2, 6 ho^y^) 2h^->] ^7/W3jf^ 

/U] ^**>/U7SV, [ [ (2, 6-^Fp^ 

40 [ [ (2, 6-^hP^^) 

/U] 7=y>, [ [ (2, ^ 
e^y^ [ [ (2, 6-^xhP 

X, [ [ (2, 6-^hD^<^) ^^r->] ^7/^ 
n/W] 7x^U^7;y, [ [ (2, 6-v?xhP^< 

[ [ (2, 6-^hP^/w) ^"^i/] ^yu^^ 
yw] ^7^/v?7xx/M^^ [ [ (2, 

so [[(a, 5-^^h^->-<>^ 



17 



(10) 
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fr) ^;^;Mf/U7^s [ [ (a, a- 

v^^-3, 5->^ h^-S^WA) #/U 
3l?^oW;^ C [ (a, a-ittf-fr-Z. 

/U) */uKsA*XsJJ V x [ [ (a. a-v^ 

/UfcXyW. [[(a. a 3, 5-So< 10 
7*>\ [[(a, a-^^-3. 5-v^h*-> 

/U) h/UCO^T S>\ [ [ (a\ 

a-S^?VU-3, 5-i/> h^VO^A) 
$/Utf=./l,i?T ^ / v ? 7x^;M * V, [ [ (a. a- 
: y * ^iV- 3 , 5-v>> h^f-v^W/WO ^A 

a. /pft^y/yxyyt^, ^otr^-= 20 
v^e^ 7^^7t h7x/y^5/^ 7V 

Atewm-fbtiZo *T-t> [ [ (2-=hn-<w 

f^f i/yy7;>, [ (a> a-v^rvu-3, 5- 30 
[0 0 2 3] #3g^*i/&t&> c f 3 tf> (B) &£<Dtii%P\<£ 

r±. (a) j£#i 0 oss§& (^tokjrtfie^fclft 
g) icMtTO. 00 1—1 om&&vhV, £*> 

KttO. 0 1-1 0SS$B*Cfc6o (B)-/£frO{£>l 

s#o. 00 ims&*®Tfc**^^m^aH-# 
{g*^#e>-*\ (b) &$r<D®M&&i omm&zm 

lo 0 2 4j (C) fifefr 

(c) j£#tt> ^ffi-eo^^i 8 0 
r^o^j-efco, ^y=*-/i^@ 

/u^t/p^/^-t^^S^Jx ^y 3-/^;r/^ 

tt> flxtf^f-U^y^-'K 1, 3-^Dy<W^ 
-/K 1. 1, 4-^^v?2i- 

-A\ 1, 1. 2-7fi>i?*- 50 



— /K 1, 3-' <y^y^t- /K 1, 

3l— /K 1, 6 ^^v^-zK 1, 5 

1. 4~^*1rW:*--/K 1. 3-^-tf- 

y^t-/K i f 2— *lrW:t- /K 1, 7-~*7 

1. 2 -~*Zf# ^v?^— /K 1, 8-*" 
^*Vv?2i— /K 1, 2-*-**W*- /K 1, 9- 
J-t**}*—^ 1, 2-/-J-W*— /K 1. 10- 
f^VS^ah-ZK 1, 2-f*^t-/K 1. 12- 
Kr^Wt-;K 1, 2 - Kt^^v^-'K 1, 1 
4-fh77^^-/K 1, 2-T h7T*y-/t 
— /K 1, 1 6-^*D-7 f %'Si/*—/K 1, 2-^* 
Itt^W*— 1, 18-^^7*Wt-^ 
1, 2-^*^^^W^-/K ^o^^rfy^- 

/K hy7*oei/^y3-;K7h7sfl/^ll3 

ui^-uv^y =— yu^ey^if 1 /^— tvk y^f 
y 32— /u^-y T'n tvu-x— r/K i/^if-u^^y =3— 

/K yVof u-v^y 3— tW^— r/K V 
yo^uy^y 3-/^;^f /^-7/k hy^u 

— /u^ey zn^/u^— h yxf i/y^y n— /i^ey 

3^— 7VK h y T'ntf uv^y a—zW^y^^/Wai-x 
/K h y T^n L/y^y M-7/K h 

y^oe U'^^y 3-/^^0 tv^—r/K h y ^ 

3-/^y>f/Px-f/K f h73:7^y^y 
X7 — /u^e y xf/ux-f^, r h^^f-^v^y =2— 

^yT'nf/Ux-f/K 7h7^fuy^y3-«; 
y^yuai— x/K fh^/ofi/y^ys-^yyf 

ACC— 7 h^T'Df l^y^y 3"W;3ifyVx 

-7/k 7 h77'o euy^y 3-wy e;ux- 
7vk 7 h7/oei/y/y 3-/^;^3:-7/i' 
te^tD?}) 3-/^y7^^/n-7/^SSJ ; V^f- 
uy^ya-zui/xf/n-f/K Vxfi/y^ys- 

i-f/K V^Ptf l/y^y 3— /u^^/Wai— tvK 
yVo fl^^^y xr—yUvT'D f/u^-x^> ^yotf 

uy^y 3— f/K hy^i/y^yp 

-/w^^f/i/x-f/K h yxf yy^y xx-zui/xi^- 
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;n- x/k h yai^u^^y 3— /u>?:/d t'/Ux.— x 
/K h yxf uy^y 3-/u^^/ux-f;K hy:/ 

^y j-/pyxf/ux-f;K hy T'oeuv^y 
^•/^d tvyx.— x/k h l) /oei/y^y ^-/p^ 

fvk f h7^f uy^li /ux-r/K t 

hy^ls>?l) a—zisi/ya tVu^i— xyy. fh7^ 

f uy^y3-;k^f/i<x-f/K rh^neuy 
^y 3— /yv^xyyx:— x/k fhyyofuy^ya 
— y^rcx/i^— x/k x h7^o fuy^jj 
yo fcT/Uoi-x/K x h77'o fl/y>/y 3— yWC^X 
yU:x— fvUftiffl^y 3 — /Ui/T/U^r/U^— TA^JkH 

h. v^xi'^y aixvust—x/vr-fex-- 
k i/xf i/y^y 3— yyqey -/v tVwx- xyyrirx 

— k i^xf uy^y 3-M/7 f f /ux-r/U7t7 

— k fuy^y ^-/^y ^ f /ux-r/u/t 

x— h. f L^y^y xf^x-r;U7 

tf- h. i'T'n t'uy^y 3-/^y7'D tVu^— x 

/urtf- h, ^oeuy^ya-^y^x- 
x/yTirx-h. h!lxfuy^y3-/R;>f;ux 
-xyyTirx-h, hyxf i/y^y=i-;^yx^ 
x-f^7t7-h, Hyrc^yy^y ^-/^;7'd 
fyyai— xyyTirx- h yxf yy^y n-wy 
yf/px-f^tf-h, hy^otruy^ya-/!/ 
*y>xvm:— x/yrirx- h, hy7'neuy^y3 
-/^yxf/n-r^tr- h. h V zf* fi/y^ 
y 3— /u^ey ;/d fcf/Pcc— 7^7tf~ hs h y e 
u^^y n~;u^ y /Ux-f^7tT- k r h7 

XTuy^y^-^yyf/^-fmf-h, x 
h7xf yy^y 3-/^yxf/ux-f^7tf- 

h, 7 h 7^7^y^y 3-/^/ / n f/Px-r^ 
tT- h, X h 7Xft/y^y 3-yUqey 7^;\,3L-t 

ykr-fex-h, r hyT'o fu^y 3-/uqE-yy^/u 
x-7/u7t7- 7h77't?t , yy^y3-wy 

xf/ux-7^7tf- k fh7/Df^^y3- 
/^yrD^x-f^tf-h, x h7^p t'l/y 
7 y ^-/wey yf/ux-7/U7t7- h ft ifo^y 3 
-/i^ey r^^r/^-x/^^r/^g^J ; xfuy^ 
y3~/u^7tf-h> 7'Deuy^y3-/^7tf 

— k ^xfuy^yn-yumf-h, ^oeu 
y^j3-;^7tf-h, hyxfi/y^yn-;^ 
nrr-k hy/oeuy^y3-/^7tr-h, 
7h7xfyy^y3-/ui;7t7-h, fh7/pf 
i/y^/y 3— /us/7;fcx— hftifo^y 3— /i^:n;*x 
^»»#l«:#ifS:ii J t#5, Cix^of-C, ^xu 
y^ya-;K 1. /k 1. 2-7 

p/<^^- /k 1. a /k ^y-ty 
y, ^^yf;^y3-;K ni^fp-/^B/< 
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-ty^oiy^y h-/k i^y-ty>\ y/nr h- 
yk ^xfuy^ya-zK v?^ntru^y=-/k 

h yxf yy^yn-;K h y 7'n^t/y^y3-;K 
v/ifL^y^!l3-/^;^/Px-7;K yxf i/y 
^y 3— yueyscxyi'X — x/k -y"xf yy^y =x— /u 
^■y^D^/u^i-xyk yxf i/y^ya-yi^eyy'f 
yUoc— x/k S?7n fc'U^^y n—yy^-y ^ f/Ux-f 
yk ^ofcfU^^y 3— /HEV*x7l'3C— x/k '^7 

n fyy^y 3-^y e/wx-f/K ^ofu 
10 x^y 3— yi/^ey/f/vx- x/k hyxfuy^ys 
-/^;yf/ux-f/K h yxfi/y^y 3— yy-^-y 
^xyu^i— xyk h yxf yy^y 3— yi^ey^n fyy 
31-xyk hy^xi^v^y 3-/u^y^x/V3c-x 
yk h y i/of u^y 3— yu^y^x/ux.— x/k h 
y t'b tvy^y 3-/i/^ey xf/ux-f/K hy^o 
fu^y 3-/u^y/D fyy:x— x/k h y/n tV 
^>ry 3-;^y7'f/Ux-f/K v?xfuy^i|3- 
yu^ey ^xy^-xyyr-tx- ^xf^i/a- 
yu^-y^ix/^— x/WTirx— h. ^x T uy^y3- 
20 yy^-y fyy^— xyyrirx— k v?xfi/y^y 3 

-/^/7 r f/ux-7^7t7- h> i/T'oei/y^y 
3-/^yyf;Vx-7/l'7t7- h> ^/ntuy^ 
y 3— yy^eyocxyyx:— xyi'T-tx— ^oi^uy 
^y f/yai— x/ur-fcx— h. t* 

uy^y 3— /y^y yx/^x:— x/yr-^x— h* h yx 

f 1/ y ^ y 3 / / f yux-7^7 1 7- k hy 
xf yy^y 3-/^yxf /ux-7^7tT- h 
yxfu^JI 3— yi^ey :/n bTyPx.— xyyT*tx— 
k h yxfi/y^y 3— yy^-y ^xyyx^— x/yr-tx 
30 -h. hy fuv^y 3~y^y^xyy3i-xyyr 
•fcx-k h y eyy^y 3-/i/*yxf /ux-f 
yUTirx-h. h y 7p f u v^y 3-yi^ey t^yu 

^-xyyr-tx— h, H7'3fyy^y3-/^y7 r 
xywx;— xyvr-fex- h> xf i/y^y3-/yy7tf 
- k ^oeyy^y3-/y^7t7-h, v^xf uy 

^y3-/^7t7-h, v^atTU-^y 3-yyv?r 

tf- h> hyx7uy^y3-^7t7-h, hy 
yuei/y^y 3-yy^r-fex- h^#i^»^ 

[00 2 5] (D) J*» 

(D) /£#fi. 1 6 0 

n-^tX i >*x^> n— 7*V. i - 

2 f 2, 4-hyy^/^^V, n-** 

**^«o)!BJIS««<k*»**li ; hyw^ 

^iyuv, x:xyy^^v^o5?#^<L7K9!5^g 
i;>^y-/K x^y-/K n-yn^V-yk i- 
so ^o/<y-/k n-y^y-yk /k se 
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i-^*y — /K 2 — y ^/Vff J — A\ sec-'* 

V, >f/P-n-^Wh^ i/x^hy, y^ 
/U- i -7*J-/Vr h y ^/U- n -^fvU* h ^ 

o^^*^y>, y^/us^n^f-y V, 2, 4— <v 

* ^al-y^^ h V^&jgl ; xf/l/x-f/K i -t> 
□ fcVUrr.— rvK n-yf^x-f/K n— ^^-i^/Uai 
— 7VK 2-3i^yW^^ri/yHn-T/K x\^ 
h\ 1, 2 -r/nf \s>**i/h\ ^V7^ 4- 

V, xf i/y^y 3-;u^/yf;Px-f/K ^ 
^y 3— A^ey xl^/uol— -r/K xf uy^n zi— /uv 

77>, 2 - ^ f /I'f h 7 t K o 7 7 y§(Dx-T^ 

mm ; i»y ^ hfbc*^ #»- n - ro tr 

-:/5vK ft&~s e ft&~n 

/K If&-s e c— O-^/K Mfc-3-y 
/K ft»y?vi"<V?vK BB-2-xf/u^, r 
thWf/K X-fcHM^fvK BR^uv^y 
xi— yi^ey y fvux:— tvk Sftxf uy^ya-;^ 
y hl^/wjl-tvk §t&;/cr fuv^y xr-yi^y ^ 
/ioL— r/K xt— /u^-y ^i^/nn— 

TVV^O f ^V&xifvK 7* tt>Wt- n -^*7K 

h^*>cc^/uyn t:^— h#0^*^/U3R8Sttt ; N- 
yfyW*/UAXS N, N-^>^*/UAT ^ h\ 

"C\ *9J— /K x:^y— /K n-^n/V-/K i- 
^□✓V— /K n-^^y— /K i-^^y— se 

c-y^y-/K t-;/*y-/K y^^/u^h 
h ^ x i?3L<?/utr b v. y i h v. 

y *7i"- n -^^^ h y„ v~ i —jff-Arir b 
V, ^o^t/y, y^vUi^n^tJ-y ^ 2, 
4-<y^>^y, x^U^y ^-A^eyy^vUx. 
— tvK Xl^U^^il XI— /^/Xf/UX- x/K X,^- 

uy^y xi— /Uv^xvfvwx.— ^/K ^ofUV^yxi — 
wy>f/px-f/K tf i^y^y 3— /Ryxf 
/ux — yvK y v Dt , uy^!l3-/Ry7 J of;vx-r 



f/K Rfi-n-yf/K S*&- i B»- s 

e f*&-3-y h^^^/K R»y^ 

X-fc hft»:*?vK ft&^uy^y 3-yu^eyy 
^x;— fvK ftgx^UV^y a— /l^ey3:fv^x>- 
7vl^ ^K^n t> u^y x-^y^f/ux-f/K 

ft&T'n feTU^y xi-/l^y x^/bx.— tvK/p tr* 

10 - i -XS/K '✓ajl^x^ >3.^^^-n-y 
^/K flSy^/K fl&^/K ^o^^xf;K 3 

#5 0 rne>rttia*>5^fi2a£ii±srS'&tTffi^i- 

[0 0 2 6] (C) (D) *5Mtffl« 

*tt, (C) : (D) =5 : 9 5-5 0 : 5 0 (SS 
fc) -C*>9. J:9#*L<tt (C) : (D) =8 : 92 
-4 5:5 5 (SSJt) -C*>5o (C) *^fi^5%* 

[0 0 2 7] (A) *5>«:iD*»»i-*B»-tt, ±BO 

(C) fig^*5J:^ (D) jfc£*L<tt^T;h^#©# 
m^+X-fTp-^^T-t. ^bixfc®Klc|Elw (C) 
(D) jS»tU<tt^Tix**-*«raMiDtX 

[0 0 2 8] *»WIC*3^T. K»*^arit»+<0»A 
1 0 0taTO7^3-/^» J * 2 0ft%^T, 

30 »k 5 it%aT"c*)Sc i isff* it\ ^ioot: 
^Tor^x-zm, ±ie (A-i) (a 

-2) *»oiP7K^»*3J:t«II^^BSi-5ii:S«^^fc 
^W2 0li%aT, »^L<*i5SS%^ 

[0029] ^e>(-Ti5^ 
g-^hy 

^-^h^Httt, T-fe^T-feh^ 2, 4 — 
40 ^rfyv?ty, 2, 4-^^V^^, 3, 5-^7* 

^y^y, 2, 4-^^v^^, 3, 5-^^ 

2, 4-y^V^^ 3. S-Si->iS* 
5-y^/u-2; 4-^**^^*^ 2, 2, 
6, 6-fh7^^-3, 5-^^ty v 1, 
1, 1, 5. 5, 5 •*lT7A'a!-n-2, 4—^ 

fiaaiw^Lri@^o. i-i oofisaj, »*L<«i 

so 0. 2-8 0Sfi^<ga-Cfe5o -^i^/^H-c^ 



(13) ^2001 T 55 5 5 

23 24 

1 1 tiw. jf<o«H4aM6 (1.1.2.2.3.3 -^*^y p d^*ao ^—r 

Tt^fc^ft^ft^o Z<OP-i?tr h^fi. (A) J5fc ;K /^-7d p Kf ^/^ySt h !i 1.1, 
&<DD0*fm. m&fc&'&\zmni-ZZ£i>W* U\ 2.2.8.8.9.9.10.1 0-r^7oD Kr*^ 

[0 0 3 0] ^te<Pjfoto)3J 1.1.2.2.3 ,3-^f7D^^ 7^tn7 

^j*^o^^injfct>i:^\ 3^*>y*i ^D7/^7^-^3-i;K> 7/kto7;^ 

lw^»U^^-C*>5, ilSt. ?«i»5-3 0m 10 #y /-/K T^/l-TA^* 

/i, 9^L<ttlO-20m^ i^iSi s 10-4 *>U-K 7 s/^T/^/^^x/^^^tf 5 ^ t 

0fiS%aS^t^*Cfe5p r^ip*. =p>f "C#5o diX^^miSp°p^ LTtt, BM-100 

y#£LTtt. BMft^Xfg (80 Wk* 0, BM-1100. (fiUb, BM C h e m i e tt 

-/^>y^//u^j«j:t;>ry^D/v--/^>y*//u u» , ^^/77^^fi42d, i^fi72 > i^fh 

(ttO ^^ ^*/^if^*rf <bft£ 0 3D 3, HF183, BF178, BF19UHF47 

K^T/u^^irUrrt:. 0©l:#It (*) $^7;u 1, (£LL *0*W^k*X3S (*) SD , 7d? 

S-J-y/WS 20, HI1 0 0, W\2 0 0 \ )\m^T^>/r -KFC-nOC, FC- 1 7 1> FC-4 3 0, F 

(#) «©7/^;wyr-^K c-43i («±, fts:xy-^ix («) ) 

10. mi 3 2*jf*s*«f e>H5 0 c^-et*. ans^y 

iKyrA**^**** K*HB«r*rs<fc 20 trtt, h-i^y =-vdc3pa, bdc7 

-fr*. *«l*5S*r*1-*^«. tT=/VTS>3Mfrfr PA, mSHllPA, BSH21PA, f^SH2 8P 

(**) r^.y^3RM**. 3f#ft^=/Wk-&«, a, i^sh29pa, bsh3opa ua±, h-u-> 
r^Ky^-, #y-f s k. #yr #yry («o so , tsf-44 4 0. tsf-43 

-l/y, #y h\ #y ^y >\ 3Ky^#f-^ OO, TSF-4445, TSF-4 446, tsf- 

ry-/K 7 Z*WfZCb&'?ZZ 9 4 4 6 O. TSF-4 4 5 2 (JEJLfc, 

ftmmmik urn. / =^-^*ffiistt»j, r (») a» ^ojaa^-emissitxt^tosraitrfsr. 

y ^->3L^u^7 j7y/w3i-r/K ■#y**^*^u 5 0 

y^r7U/H-f/K #y L^aht^fAoc [00 3 1] *%0^^^^j|§J*^l<O^@^»g 

-T^/u^OsKy ^^^U^T/W^r/^-^/UJB ; # fi, #£L<tts 2-3 0lt%-C4)^ ffiJBaftlOt 

y ^->3:^UVn-^^7ai-/Uai-7 i /K #y DTS^fiBS^ftSo 1l^tfo<D±m£ftWi$L& 2 - 3 0 

t^ri/xf l/y n - 7 =/W7 x -;ux-f /^OiK y t M&%Vhi>t. URoRVd'a^ftlSH t ft 5 * 

y^ya-/^7^-h, iKyxf l/y^ya-;^ [0 0 3 2] *$glE<0*ij*&£ x i/yay?x/\ Si 
7t7U- h^o^yxf uy^y = — 02 S i N9s^ftJf«)SttU:Mii-&llfc 

^>(7D^tC7/^nr/^/^fcrt:7/^pr/u^u [0 0 3 3] r^<O^C«:, ftjSl^irt-Cs ltsIS 

^ai^rr-sft-frfttHa^v^rt^-et-s. i^r^^o. 05-1. 5pmiS, 2®a*)-ettJ?$ 

I,l,2,2-7h77nn^f/u 0. 1 - 3 m rngS^^^r^jS-T^ C t 6 a ^ 
(l,1.2,2-fh77oD/Be;P) 31— r/K 1. *ffl-C(t»1-*36\ &6l^tt8 0- 6 0 0t:SS 

1 , 2 , 2 -7 h 7 7 p n f /^^^ux-f/u, f Oi&S-C. 5-2 4 0^gS»Lt?aSt5C: 

**:n^w^y 3-/Wv? (l,l,2,2-fh77D irJcJ: 9 . ^7^K*fcttE*iB^«>l6IWBI**JSW' 

n^yu) oi-r/K xf uy^yn-yu (i r 5wt^"C#5p r^OADfR^Si: LTfi. &v 

1.2.2.3.3-^^f-7DD^<^/u) i-r/K ^- K t-^y, 7r-^i^Rlti:l:iitll 

^yp^U^ya-/^ (1.1.2.2— rb 77 so iDl»#B«4: LXtt, *fcT. KX#HA« 
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[0 0 3 4] ro«t5l-UT^^ix5^P B ^lfe^rt:> £ 
S/^ALS^ DRAM, SDRAM. RDRAM. D 

*>* 

[0 0 3 5] 

So 

[0 0 3 6] l&g£££g iMwj 
7«fi*frl:J:5^-5x-">g h^77^ 20 

- (GPC) ftfciUWftL/t. 
KM- : T h7t KB7 7^«r«Kt LTtfefflU ^JDtK^ 
#«&*lgS\ 100cc^7h7tKD77^l:g 

tp#y*^uv£tt#Ut, 

h^7-^ (*r/H5 0-C ALC/GPC) 
#7ix:B8ftmX (*) WSHODEX A-8 0M 
(f$5 0cm) 30 

S>J£ii£ : 4 ot 

«2:lc c/# 

fops?] aaaaggg 

Va-^-Srffl^-C. EMEKl, 500 rpm, 3 0^ 

©*f*"car»#ufc. h:/u~ h±"C7 o*c-c3 
"1&iBr"2Trox'-c 3 dnscfctut u a h ic 4 o or 

[003 8] Mmm im#zdm£i 

^=-*-&/8^T, laHg»l» 5 00 rpm, 3 0# 

»nk 2oo , C'C3»nat*«r«»u *e>fc4oot: 

fc. »e>*tfcS«*:«*-M¥ (*) K#MiTo9^^» 
ftSiEMD-WA 1 0 0 0 S«rJB^T4 0 0r*"Cftl 
IRLJBUSUfc^SrMSLfc, CVDfc J: so 
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QMKdtifcS iOifltfcfcHU TsasJp-effffit 
T 

[00 3 9] bss 

EHEKl. 5 0 0 rpm, 3 0# 
h^^- h±-C7 0t:T-3 

ft 0 »6*tfc»K±fcTA'$ = !>A*:J|Hru www 
«««R*:fHKLfc. RS*li, SUM -t^y h'< 
K «*) IIOHPl 6 4 5 1 B««*5J:tfHp-4 
2 8 4 yLCR^-^-ffi^t, lOkH 

[004 0] GfgM 1 

7^3 0 8. 5 gt7h7> h^7^96. 5 g t 

0. 9 5g^ 7'o^^!)3"-;l/ ; ey^^x-f 

^tK8 4 g*2«Fna^ftr»«iw«ai0Lfc o ^og. 6 
or^ 2 

9 5 g*«JDU 5 0ttHM^>^>- 
/I'Sr^MSSt*: 5 9 5 g x^^—> 3 yt«$U R 

W^**f4, 7, 8 0 0-Cfcofco 
[004 1] « AM 2 

7^308. 5gifF7>h^>7>96. 5g& 
7'oeu^!) zt— r/^5 4 5 gl£§ 

*y mm 

S^6"0Xlw^S**fc« fcfc. vKVglO. 0g 

4 2 g * 2 mtfrttximK. 

ttbPLfc. *<o«. 6 0t-C2«FlB»S:*-frfco%. S 

y xf ;l/x-f/l^5 9 5 g 5 0t 

XK&m*b -***trmk* 5 9 5 g v 
-> 3 ytR4U £JSft@£#fc<, £©J:5fcL-C» 

[0 0 4 2] Jt&fll 
<£l$M 1 -C»6^fcKB3»© 1 0 0 g K h D u W 
y 3— /i^ty ^^-/kai— ryw i6g^SI-L85 (Z 

j|Ht*X» (HO St) 0. 2gtHDU +^rft^L 
fc 0 0. 2|xm?LS<0^7n>'»7-</^--e5ja«:tT 
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£JgOBM£¥tt5. 4GPa tffi&ttft&lZ&tlX^ 



[0 0 4 3] 

m i \c7FTimx'm&fm&&®zft® u use* i £ 

fOO 4 4] 



% 




(B)&# 




(GPa) 


*s 


mm 
















1 


QlOOg 


SMJB50.2g 


16g 


5.4 


o 


2.43 


2 


k & m 


\ 0.2g 


16g 


5.7 


o 


2.49 


3 


£ # & 

®100g 


-3,5-*Vf**** 
=AJ7^ 0.2g 


A*-7* 16g 


5.2 


o 


2.48 


4 


r & & 

©lOOg 


SI-L85 0.2g 


M7'nf WP^-* 
16g 


6.8 


o 


2.47 


5 


(DlOOg 


SI-L150 0.5g 


/n-Wtr4 16g 


5.3 


o 


2.44 


6 


® 


3.5-**^*^ 
/V]7*y 0.2g 


7-\ 8g 


5.0 


o 


2.49 



[0045] mmm 

*7ft« i x'&htiitR&m<D ioogi:hy 
y ^^i— r /i- i6g£Sl-L85 (Z 

£Hfc^l£ (ft) 89 0. 2 g tr-t^T-fe h>4g 
£^L+#$#Lfco 0. 2 Aim^L^^^n^^ 

5, CVDlcj:t)^$ixfeS iOz^Ti:^P«m 

^iuttr^ 2. 4 2 t#%\z&^mmmz*i, 

[0 0 4 6] Hffi0!f8 

£$#f i x-nhtiit5L&®(D i o o g k h y ^ u w 

y ^-/Hyif/n-r/i' 16gtSI-L85 (Z 
fMfc^Xg (ft) K) 0. 2giM^M2, 0 0 
0^yxfu^|/ 3 -/H Og£8fc&0L+#«#L so 



m**&xhotL* tits &m<Dmm.m&&mi,tztz 
2. 1 2 hm^&^mn>**^iz* 

[0 0 4 7] &mw9 

1 Xfthfr1tE&W$) 1 0 0 g iz hi) 
y n-zi^y oi^/uji-r^ 16gi:SI-L85 (H 
£tf^rg (ft) Si) 0. 2 g^SS^S*^. 0 0 
0<DtfV y^m^V^a fc^/H 0 g£S&JDL-H> 

«#bfc 0 0. 2 M mlL^7 t 7n>'K7^/^-T-^ 

-0>fc. fiJK^IWi^fi^^L^^C^ CVD 
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t^?>. 2. i5t**l:fii«t«^Lt. 
[004 8] tt8«l 

KS«l.tra*lrUTff««rfTofc, OK^««**a9* 
Ut*^ 2. 6 5iJt«ttfi^R«*-Cko)t*5, 
» 6*LfcfcBltf>S*tt*f4 2 . 9 G P a t 

CVDIcJ:9*rt'**LfcS iOiBlJ:?>*i>BUIt io 

[0 04 9] tfctfc#j2 

fc£** 2. 6 7tifcKttft^R«*t4)ot^ 



30 
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